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(57) [Abstract] 

[Object] To obtain a space-saving active-noise-reduction apparatus without 
interfering with light. 
5 [Constitution] An active-noise-reduction apparatus configured to include as 
a noise cancellation speaker a transparent speaker which has a transparent 
diaphragm and a transparent electrode. This configuration enables 
efficient use of a motor vehicle and the interior thereof. 
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Page 2 
[Legend] 

1. Noise source 

2. First mechanical-electrical transducer 
15 3. Second mechanical-electrical transducer 

4. Electromechanical transducer 

5. Controller 



20 Page 5 
[0006] 

[Means for Solving Problem] 

The active-noise-reduction apparatus according to the present invention 
includes a transparent piezoelectric speaker which is mounted on a window 
25 glass in a motor vehicle. In the transparent piezoelectric speaker, materials 
such as electro-optical ceramics including PLZT (Lead lanthanum zirconate 
titanate) or the like are employed as materials of diaphragms in a 
sound-cancellation speaker, and transparent conductive films including ITO 
(indium tin oxide), tin oxide or the like are further employed as electrodes. 
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NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] As opposed to the 1st machine electric transducer prepared in order to 
detect the propagation acoustic wave from a noise source, and the propagation 
acoustic wave of a noise source by the opposite phase And the 
electromechanical transducer for emitting the acoustic wave of the same 
amplitude and muffling the propagation acoustic wave from said noise source by 
the sound wave interference, The output signal of the 2nd machine electric 
transducer which detects the composite tone wave of the propagation acoustic 
wave from a noise source and the radiation acoustic wave from said 
electromechanical transducer, and said 1st machine electric transducer is 
received. By the opposite phase And it sets to the active noise-reduction 
equipment which consists of control units which control the driving signal of an 
electromechanical transducer so that the signal which has an amplitude 
identically property is generated and the output signal of the 2nd machine electric 
transducer becomes zero. Active noise-reduction equipment characterized by 
using the transparence loudspeaker which consisted of a diaphragm of 
transparence, and an electrode of transparence as said electromechanical 
transducer. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

To the propagation acoustic wave (henceforth the propagation noise) of a noise 
source, this design generates the acoustic wave of the same amplitude artificially 
in said propagation noise and opposite phase, and is related with the active 
noise-reduction equipment which muffles by the mutual intervention of the 
acoustic wave and propagation noise. 
[0002] 

[Description of the Prior Art] 

Drawing 6 is Tl TECHNICAL SPOT No.8 (1990-9). It is principle drawing of the 
conventional active noise-reduction equipment for automobiles currently 
indicated. In drawing, in the engine used as a noise source 1 , the vibration 
pickup 2 which is the 1st machine electric transducer is installed, and two or 
more microphones 3 which are the 2nd machine electric transducer for 
evaluating a silencing effect are installed in the part of the head of the man of a 
vehicle indoor seat, i.e., a field to perform silence reduction. Furthermore, two or 
more silence loudspeakers 4 which are electromechanical transducers as the 



field where people sit down is surrounded are formed in the vehicle interior of a 
room. Moreover, in drawing 1 , the control unit 5 is formed between the vibration 
pickups 2 and electromechanical transducers 4 which are the 1st machine 
electric transducer. 
[0003] 

Next, actuation is explained. In the above-mentioned configuration, the 
propagation noise from the engine which is a noise source 1 is detected as 
mechanical vibration which has the propagation noise and correlation by the 
vibration pickup 2 first, is changed into an electrical signal, and is inputted into a 
control unit 5. Moreover, the assessment signal for evaluating the silencing effect 
from two or more microphones 3 is inputted into a control unit 5. A control unit 5 
outputs a driving signal from which the output of a microphone 3 becomes zero 
by the mutual intervention of the acoustic wave for silence by which plurality was 
emitted from the silence loudspeaker 4 in the neighborhood of the installation 
field of two or more microphones 3, i.e., people's head, and the propagation 
noise to each silence loudspeaker 4. Thus, in the installation field of two or more 
microphones 3, the propagation noise can be muffled now by constituting. 
[0004] 

[Problem(s) to be Solved by the Device] 

Since conventional active noise-reduction equipment is constituted as mentioned 
above, many silence loudspeakers must be arranged to the narrow space of the 
vehicle interior of a room. Moreover, the propagation acoustic wave from the 
engine which is a noise source 1 is 20-1 00Hz. Since it is low frequency, the 
cabinet capacity of a loudspeaker also becomes large. Therefore, there was a 
problem that vehicle indoor space will become still narrower. 
[0005] 

This design was made in order to cancel the above troubles, and it aims at 
offering the active noise-reduction equipment which reduces the engine noise of 
the vehicle interior of a room, without installing the loudspeaker of a majority of 
large cabinets in the vehicle interior of a room by installing the silence 



loudspeaker of transparence in the windowpane of a vehicle. 
[0006] 

[Means for Solving the Problem] 

ingredients (lanthanum permutation titanic-acid lead zirconate), for example, 
PLZT, such as electro-optics ceramics with the active noise-reduction equipment 
transparent in the diaphragm construction material of a silence loudspeaker 
concerning this design, etc. - using - further - an electrode - transparence 
electric conduction film (indium oxide), for example, ITO, The transparence 
piezoelectric loudspeaker using tin oxide etc. is prepared in the windowpane of a 
vehicle. 
[0007] 
[Function] 

An engine noise is reduced without attaining space-saving-ization of the vehicle 
interior of a room, and barring a field of view further, since the active noise- 
reduction equipment in this design used the transparence loudspeaker for the 
silence loudspeaker and installed it in the windowpane of a vehicle. 
[0008] 
[Example] 
Example 1 

Hereafter, drawing 1 which is one example of this design is explained. In drawing, 
in the noise source 1 of the engine of a vehicle etc., the vibration pickup 2 which 
is the 1st machine electric transducer is installed, and two or more microphones 
3 which are the 2nd machine electric transducer for evaluating a silencing effect 
are installed in the part of the head of the man of a vehicle indoor seat, i.e., a 
field to perform silence reduction. Furthermore, as a silence loudspeaker which is 
an electromechanical transducer as the field of the head of the man of a seat is 
surrounded in the windowpane of a vehicle, two or more transparence 
loudspeakers 4 which do not interrupt a field of view are formed in the front, back, 
and a side face. Moreover, in drawing 1 , the control unit 5 is formed between the 
vibration pickups 2 and electromechanical transducers 4 which are the 1st 



machine electric transducer. 
[0009] 

Next, actuation of this design is explained. In the above-mentioned configuration, 
the propagation noise from the engine which is a noise source 1 is detected as 
mechanical vibration which has the propagation noise and correlation by the 
vibration pickup 2 first, is changed into an electrical signal, and is inputted into a 
control unit 5. Moreover, the assessment signal for evaluating the acoustic wave 
compounded by the mutual intervention of the engine propagation noise and the 
acoustic wave for silence from the transparence loudspeaker 4, i.e., a silencing 
effect, is also changed into an electrical signal from two or more microphones 3, 
and is inputted into a control device 5 from it. In a control unit 5, in response to 
the signal from a vibration pickup 2, the acoustic wave signal for silence which is 
the same amplitude of an opposite phase is generated first, and it outputs to two 
or more transparence loudspeakers 4 installed in the windowpane of the vehicle 
which is a silence loudspeaker. 

In two or more transparence loudspeakers 4, an electrical signal is changed into 
a machine signal and the acoustic wave for silence is emitted. Although the 
propagation noise and the acoustic wave for silence carry out a mutual 
intervention and are compounded here, silence is not fully performed by the 
difference among the sound conditions in a propagation path etc. Therefore, 
feedback is applied and amended to a control unit 5 so that the output of two or 
more microphones 3 which are the objects for assessment of a silencing effect 
may be made into zero, a driving signal is again given to two or more 
transparence loudspeakers 4, and silencing effect sufficient in the field of the 
head of the man of a vehicle indoor seat is acquired by repeating this actuation. 
Space-saving-ization can be achieved further, without barring a field of view by 
using a transparence silence loudspeaker for the windowpane of a vehicle. 
[0010] 
Example 2 

Moreover, drawing 2 which is one example of this design is explained. Although it 



is the almost same configuration as drawing 1 , active noise-reduction equipment 
is applied to a building by installing the transparence loudspeaker 4 which is a 
silence loudspeaker in the windowpane of a building etc. In the case of a building, 
it becomes possible [ measuring a noise reduction to validity by installing the 
loudspeaker for silence in a windowpane, since the penetration from an aperture 
square with a small acoustic impedance is large small / the noise from the outer 
noise source 1 / a noise insulation property / that is, ]. Moreover, since it is a 
transparent loudspeaker, it is not necessary to interrupt outdoor daylight and to 
also secure the tooth space further for silence loudspeakers specially. Although 
the transparence loudspeaker was prepared in the windowpane here, glass and 
the shop window for doors are sufficient. 
[0011] 

About actuation, the 1st microphone is installed near the windowpane of a 
building as a machine electric transducer for propagation noise detection of 
drawing 1 , the 2nd microphone which is a machine electric transducer for 
silence assessment is installed in lighting fitting in a building etc., and the 
transparence loudspeaker which is a silence loudspeaker is prepared in a 
windowpane, and since actuation is the same only by installing a control unit in 
the head-lining section, it omits. It is not limited especially about the installation of 
the 1st and 2nd microphone or a control unit. 
[0012] 
Example 3 

Moreover, drawing 3 which is one example of this design is explained, installing 
the transparence loudspeaker 4 which is a silence loudspeaker in lighting fitting 
for buildings, although drawing 3 is the almost same configuration as drawing 2 -- 
active noise-reduction equipment -- a building -- an appliance - it applies to an 
implement. Since a silence field shall be limited further and it shall be more 
effective in a noise reduction from the case of drawing 2 , lighting fitting is 
arranged in the specific location where people talk, the transparence loudspeaker 
which is a silence loudspeaker is installed in this lighting fitting, and it really 



constitutes. By using a transparence loudspeaker, it becomes possible not to 
interrupt the illumination light and to unify a control unit, a microphone, etc. 
Moreover, the current supply for control units etc. also becomes easy. 
[0013] 

About actuation, since actuation is the same only by having installed the 1st 
microphone for propagation noise detection of drawing 2 near the windowpane of 
a building, and installing the 2nd microphone for silence assessment, and the 
transparence loudspeaker which is a silence loudspeaker and a control unit in 
lighting fitting, it omits. It is not limited especially about the installation of the 1st 
and 2nd microphone or a control unit. 
[0014] 
Example 4 

Moreover, drawing 4 which is one example of this design is explained. Although 
drawing 4 is the almost same configuration as drawing 3 , active noise-reduction 
equipment is applied to the instrument for buildings by installing the transparence 
loudspeaker 4 which is a silence loudspeaker as a matting thing on the table for 
buildings, or a desk. The same effectiveness as the case of drawing 3 is acquired. 
[0015] 

Since actuation is the same only by having installed the 1st microphone for 
propagation noise detection of drawing 3 near the windowpane of a building 
about actuation, and installing the transparence loudspeaker which is a silence 
loudspeaker about the 2nd microphone and control device for silence 
assessment at a luminaire as a matting thing on a table, it omits. It is not limited 
especially about the installation of the 1st and 2nd microphone or a control unit. 
[0016] 
Example 5 

Moreover, drawing 5 which is one example of this design is explained. Although 
drawing 5 is the almost same configuration as drawing 1 , active noise-reduction 
equipment is applied to a telephone booth by installing the transparence 
loudspeaker 4 which is a silence loudspeaker in the windowpane for telephone 



booths, and the door section. The same effectiveness as the case of drawing 1 is 

acquired. 

[0017] 

Since actuation is the same only by having installed the 1st microphone near the 
windowpane of a telephone booth as a machine electric transducer for 
propagation noise detection of drawing 1 about actuation, having installed the 
2nd microphone for silence assessment in the head-lining section of a telephone 
booth etc., having installed the transparence loudspeaker which is a silence 
loudspeaker in the windowpane and the door section of a telephone booth, and 
installing a control unit in the head-lining section, it omits. It is not limited 
especially about the installation of the 1st and 2nd microphone or a control unit. 
[0018] 
Example 6 

Although the active noise-reduction equipment to which the transparence 
loudspeaker was applied all over the windowpane for vehicles etc. was shown, 
what is necessary is just active noise-reduction equipment which some 
windowpanes are sufficient as, and does not need to be limited to the number of 
a microphone, the transparence loudspeaker for silence, or a control unit, is 
made to generate the acoustic wave for silence of the same amplitude of an 
opposite phase to the propagation noise, and is muffled by the mutual 
intervention with the propagation noise. 
[0019] 

[Effect of the Device] 

As mentioned above, it is effective in obtaining the active noise-reduction 
equipment which can achieve space-saving-ization of a vehicle or habitation 
space, without barring light by using a transparence loudspeaker as a silence 
loudspeaker according to this design. 
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[0002] 

[Description of the Prior Art] 

Drawing 6 is Tl TECHNICAL SPOT No.8 (1990-9). It is principle drawing of the 
conventional active noise-reduction equipment for automobiles currently 
indicated. In drawing, in the engine used as a noise source 1, the vibration 
pickup 2 which is the 1st machine electric transducer is installed, and two or 
more microphones 3 which are the 2nd machine electric transducer for 
evaluating a silencing effect are installed in the field to perform the part of the 
head of the man of a vehicle indoor seat, i.e., a noise reduction. Furthermore, 
two or more silence loudspeakers 4 which are electromechanical transducers as 
the field where people sit down is surrounded are formed in the vehicle interior of 
a room. Moreover, in drawing 6, the control unit 5 is formed between the vibration 
pickups 2 and electromechanical transducers 4 which are the 1st machine 
electric transducer. 
[Procedure amendment 2] 

[Document to be Amended] Description [the subject name for amendment] 0008 

- [Method of Amendment] Modification [the content of amendment] 

[0008] 

[Example] 

Example 1 

Hereafter, drawing 1 which is one example of this design is explained. In drawing, 
in the noise source 1 of the engine of a vehicle etc., the vibration pickup 2 which 
is the 1st machine electric transducer is installed, and two or more microphones 
3 which are the 2nd machine electric transducer for evaluating a silencing effect 
are installed in the field to perform the part of the head of the man of a vehicle 
indoor seat, i.e., a noise reduction. Furthermore, as a silence loudspeaker which 
is an electromechanical transducer as the field of the head of the man of a seat is 
surrounded in the windowpane of a vehicle, two or more transparence 
loudspeakers 4 which do not interrupt a field of view are formed in the front, back, 
and a side face. Moreover, in drawing 1 , the control unit 5 is formed between the 




vibration pickups 2 and electromechanical transducers 4 which are the 1st 
machine electric transducer. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the system chart of the active noise-reduction equipment in 
which the example 1 of this design is shown. 

[Drawing 2] It is the system chart of the active noise-reduction equipment in 
which the example 2 of this design is shown. 

[Drawing 3] It is the system chart of the active noise-reduction equipment in 
which the example 3 of this design is shown. 

[Drawing 4] It is the system chart of the active noise-reduction equipment in 
which the example 4 of this design is shown. 

[Drawing 5] It is the system chart of the active noise-reduction equipment in 
which the example 5 of this design is shown. 

[Drawing 6] It is the system chart of conventional active noise-reduction 
equipment. 

[Description of Notations] 




1 Noise Source 

2 1st Machine Electric Transducer 

3 2nd Machine Electric Transducer 

4 Electromechanical Transducer 

5 Control Unit 
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DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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